4 


AD-A280  665 

lillllllll 


FIRST  TRIANNUAL  REPORT  (YEAR  3) 
for  period  February  1, 1994  to  May  31,  1994 
Report  Date:  June  17,  1994 


ONR  Grant  No.  N00014-92-J-1244 

EVALUATION  OF  DRIED  STORAGE  OF  PLATELETS  FOR  TRANSFUSION: 
PHYSIOLOGIC  INTEGRITY  AND  HEMOSTATIC  FUNCTIONALITY. 


Principal  Investigator: 


Arthur  P.  Bode,  Ph.D. 
East  Carolina  University 
School  of  Medicine 


94-19360 

niinii|,. 


OTIC  QU  ALfUf  INSPECyrED  8 


Attachments:  Report  from  subcontract  principal  investigator,  Marjorie  S.  Read, 

Ph.D.,  The  University  of  North  Carolina  at  Chapel  Hill. 


Abstract  submitted  to  American  Association  of  Blood  Banks 


Thi«  docuai*ni  has  approved 
for  public  rsitcsft  and  sal*;  it* 
distribution  is  unliaitsd 


94'  6  23 


I 


Administrative  Activitv: 

Patent  protection  for  commercialization  of  the  manufacture  and  use  of 
lyophilized  platelets  in  transfusion  medicine  is  still  pending  in  U.S.  Patent  Court  and 
internationally  under  the  CPT.  Armour  Pharmaceutical  Corp.  has  recently  exercised 
its  option  to  obtain  a  license  for  the  intellectual  property.  The  investigators  of  this 
subject  gram  will  act  as  consuttarrts  to  Armour  to  advise  on  scaling  up  of  the  research 
processing.  This  alliance  of  efforts  will  advance  Specific  Aim  #4  farther  than  we  had 
originally  proposed. 

Ilie  collaboration  is  underway  with  Dr.  Mcfis  Blajchman  to  test  the  human 
lyophilized  platelets  for  correction  of  bleeding  times  in  thrombocytopenic  rabbits. 
Three  differem  preparations,  representing  the  platelets  from  a  total  of  six  units  of 
blood,  were  processed  and  sem  in  April  for  Dr.  Blajchman’s  analysis.  A  small  delay 
has  been  encountered  in  that  he  must  raise  the  titer  of  the  rabbit  platelet  antiserum 
used  in  this  model  before  commencing  testing  sometime  this  month. 

Two  manuscripts  have  been  written  to-date  on  currem  results,  one  stressing  the 
in  vivo  findings  in  animal  thrombosis  models  and  the  other  stressing  Baumgartner 
perfusion  experiments  of  adhesion  and  activation.  Both  manuscripts  are  still  being 
reviewed  and  edited  in  house  in  preparations  for  submission  to  the  Proceedings  of  the 
National  Academy  of  Science  and  the  Blood  journal.  An  abstract  was  submitted  in  this 
reporting  period  to  the  American  Assodation  of  Blood  Banks  detailing  the  most  recent 
data  on  the  hemostatic  effect  of  lyophilized  platelets  (see  attached). 

Scientific  Progress: 

The  work  at  ECU  has  focused  on  tong  term  storage  of  dried  platelets  at  R.T.  or 
4*C  desiccated,  or  at  -70*C.  The  first  such  trial,  conducted  in  Years  1-2  of  this 
project,  showed  deterioration  of  surface  glycoproteins  and  functionality  after  9  months 
at  R.T.,  but  not  at  4*C  or  -70 ’C  even  at  12  months.  Another  two  preparations  (one 
Para,  one  Perm)  were  put  into  storage  on  November  19,  1993,  and  evaluated  this 
quarter  after  six  months.  The  preparation  treated  wKh  permanganate  at  0.02%  showed 
significant  deterioration  and  disintegration  of  platelets  upon  reconstitution  regardless 
of  storage  temperature.  However,  preparations  with  other  strengths  of  permanganate 
should  be  tested  before  abandoning  permanganate  as  an  alternative  stabilizer.  The 
Para  preparation  (1.8%  with  500  mM  Trehalose)  showed  no  such  signs  of  deterioration 
at  4*C  or  -70*C,  but  the  aliquots  at  R.T.  already  have  reduced  aggregation  response 
to  ristocetin,  hy^onic  shock  response,  AN-51  staining  of  GPIb,  and  the  activation 
markers  were  up  to  80%  positivity.  The  evidence  is  compelling  from  this  and  ttie  prior 
storage  studies  that  storage  at  4*C  or  -70 *C  is  preferable  to  R.T.  for  tong  term 
stability. 

An  item  of  equipment  purchased  under  the  new  grant  (N00014-93-1-1034),  the 
Xylum  Clot  Signature  Analyzer  (CSA)  is  being  used  as  an  adjunct  to  the  Baumgartner 
perfusion  chamber  analysis  of  platelet  adhesion  under  Specific  Aim  #3.  The  CSA 
provides  an  in  vitro  bleeding  time  test  of  platelets,  including  measures  of  platelet  plug 
formation,  procoagulant  activity  promoted  by  the  platelets,  and  collagen-platelet 
interaction.  We  have  tested  five  different  Para-platelet  preparations  in  this  device 
under  a  variety  of  experimental  conditions  since  its  installation  in  April  of  this  year. 
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The  results  irKiicate  a  near  normal  response  of  the  reconstituted  platelets  in  plug 
formation  and  dot  promotion,  but  a  somewhat  reduced  collagen  interaction  (indicated 
by  the  time  required  to  form  an  ocdusive  thrombus  under  high  shear  in  a  channel 
containing  coiiagen  fibrils)  compared  to  normal  fresh  platelets.  Further 
experimentation  has  suggested  that  the  defect  in  coiiagen  interaction  is  no  worse  than 
that  seen  in  platelets  from  liquid  blood  bank  concentrates  stored  6-7  days. 

The  total  number  of  human  lyophiiized  platelet  preparations  made  in  this 
reporting  period  was  fifteen.  We  are  continuing  to  compare  the  effects  of  different 
preparation  protocols  on  adhesion  and  activation  in  the  Baumgartner  chamber  as  well 
as  other  testing.  The  different  types  of  preps  analyzed  were:  Para-plateiets  stabilized 
for  45.  60.  or  120  minutes,  and  permanganate-platelets  stabilized  at  0.01%  or  0.02%. 
The  most  favorable  results  are  still  being  obtained  with  1.8%  Para  for  45-60  minutes 
as  the  stabilizer. 

Attached  to  this  report  is  the  subcontract  summary  from  Dr.  Read  at  UNC- 
Chapel  Hill  describing  data  obtained  on  Specific  Aims  #1  and  2  in  vivo.  Future  studies 
will  continue  along  these  same  lines. 
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Grant  No.  N0014.92-J-1244 

Progress  report  for  February  1994  to  May  1994 

The  hemostatic  and  thrombogenic  effects  of  the  rehvdrated  platelets  and  die 
chaacterization  oLthe  surface  antigens  of  rehvdrated  platelet5,(Specific  aim 
§1  and-Ihe  effects  of  rehvdrated  platelei  transfusions  of  intravascular 
clottingiSpecific  aim  #21 

We  have  been  developing  methods  for  labeling  rehydrated  and  fresh 
platelets  with  fluorescein  as  well  as  with  radioactive  tags  for  use  in 
hemostatic  and  thrombogenic  studies.  As  noted  in  the  previous  progress 
report,  we  have  labeled  rehydrated  platelets  with  fluorescence  using  Zynaxis 
PKH26.  We  have  develop^  a  way  to  label  fresh  platelets  with  the  Zynaxis 
PKH26  dye  by  manipulating  labelhtg  conditions.  This  will  allow  us  to 
monitor  both  fresh  and  rehydrated  platelet  infiisates,  providing  similar 
control  and  experimental  conditions.  To  insure  that  &e  labeling  process  did 
not  change  the  hemostatic  potential  of  the  platelets,  hesh  PKH26  labeled  and 
unlabeled  platelets  as  well  as  rehydrated  PKH26  labeled  and  unlabeled 
platelets  were  used  for  clotting  studies  in  the  Diagnosdea  Stago  ST-4 
machine.  The  clotting  time  for  fresh  canine  unlateled  platelets  was  80.4±1.4 
seconds.  The  clotting  time  for  fresh  PKH26  labeled  platelets  was 
124.1514.0  seconds.  The  clotting  time  for  rehydrated  unlabeled  platelets 
was  87.9512.0  seconds.  The  cloning  time  for  rehydrated  PKH26  labeled 
platelets  was  90.1514.5  seconds.  These  studies  suggest  that  the  PKH26 
label  does  not  have  a  significant  effect  on  the  ability  of  lehydtated  platelets 
to  form  clots.  However,  there  is  a  notable  difference  in  the  clotting  time  of 
labeled  fresh  platelets  and  unlabeled  fresh  platelets. 

In  our  continuing  studies  on  the  characterization  of  the  surface 
antigens  of  rehydrated  platelets,  we  have  begun  studies  using  labeled 
fibr^ogen  binding  to  rehydrated  platelets  in  comparison  to  fresh  platelets. 
Preliminary  studies  using  fresh  and  rehydrated  canine  platelets  suggest  that 
rehydrated  platelets  can  bind  fibrinogen,  but  they  only  bind  66%  of  the 
amount  of  fibrinogen  normally  found  binding  to  fresh  canine  platelets.  We 
will  continue  these  studies  to  confirm  our  preliminary  findings. 

In  an  attempt  to  circumvent  the  difficulties  in  labeling  rehydrated 
platelets  with  isotopes  (see  previous  progress  report),  we  labeled  fresh 
platelets  prior  to  the  fixation  process.  Platelets  labeled  with  ^^Cr  prior  to 
fixation  lost  67%  of  the  label  after  7  hours.  Platelets  labeled  with  ^^^In 
prior  to  fixation  lost  71%  of  the  label  after  7  hours.  Fresh  platelets  labeled 
with  125i  prior  to  fixation  lost  56%  (lodogen  label  technique)  or  70% 
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(lodobead  label  technique)  after  18  hours  of  incubation  in  Nonnal  Dog 
Plasma.  This  technique  does  not  appear  to  be  a  suitable  method  for  labeling 
our  platelet  preparati<ni$. 

We  have  also  been  investigating  another  Zynaxis  product, 

PKH95,  for  radiolabeling  rehydrated  platelets.  Thus  far,  in  vitro  studies 
suggest  that  the  label  binds  rehydrated  platelets  effectively,  with  a  slight 
leat^  of  label  typical  in  the  radiolabeling  of  platelets  with  other  compounds. 
In  a  typical  experiment  using  canine  rehydrated  platelets,  we  found  ftiat  after 
incul^tion  in  normal  dog  plasma  for  24  hours,  over  90%  of  the  label  was 
still  found  in  association  with  the  platelets.  In  vivo  studie  are  in  process 
using  125x-pkH95  labeled  rehydrated  platelets. 
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HEMOSTATIC  PROPERTIES  OF  LYOPHILIZED 
PLATELETS  IN  TESTS  OF  BLEEDING  TIMES.  Arthur  P. 
Bode.  Marjorie  S.  Read.  Robert  M.  Lust.  Depts.  of 
Pathology  and  Surgery,  East  Carolina  Univ.,  Greenville, 
NC,  and  Dept.  Pathol(^y,  Univ.  of  N.C.  at  Chapel  HiU. 

Background:  We  have  previously  shown  that  lyophilized 
platelets  (L-PIt)  retain  properties  of  adhesion  and  activa- 
tability  in  the  Baumgartner  perfusion  chamber  (Trans 
23;72S,  1993).  Now  we  have  analyzed  L-PIt  in  two 
systems  dire^y  testir^g  hemostatic  function.  Study 
Design:  One  is  a  prototype  device  simulating  the  Ivy 
bleeding  time  in  vitro  (IVBT)  and  collagen-induced  throm¬ 
bus  formation  (CITF)  in  recaldfied  whole  blood  (Xylum 
Clot  Signature  Analyzer:  CSA);  the  other  is  an  in  vivo 
bleeding  time  in  dogs  on  full  clinical  heart-lung  bypass 
before  and  after  infusion  of  L-PIt.  Results:  On  the  CSA, 
L-PIt  gave  an  average  (n=4)  IVBT  of  1  min  58  sec  and  a 
CITF  of  73%  versus  2  min  14  sec  and  88%  respectively 
for  fresh  platelets.  Expired  platelet  concentrates  gave 
indeterminate  results  because  aggregates  dogged  the 
lines.  IVBT  >  6  min  and  CITF  <  25%  is  typical  of  vWD 
patients.  In  two  canine  heart-lung  bypass  studies,  the  ki 
vivo  bleeding  time  improved  from  >15  min  to  5-7  min 
after  infusion  of  a  bolus  of  2-3  x10^^  L-PIt.  The  corrected 
count  increments  were  (#1)  88%  and  (#2)  47%  based  on 
estimated  drculatory  volume.  Conclusions:  These 
results  demonstrate  the  hemostatic  acti\%  of  L-PIt  arxf 
their  potential  value  in  transfusion  medidne. 


This  abstract  will  be  reproduced  for  publication  in 
TRASSFUSION.  Use  letter  quality  type  and  correct 
font  to  ensure  1 2  characters  per  inch  artd  six  lines  per 
inch. 

MUST  BE  COMPLETED 
BY  AUTHOR 

Please  check  the  section  and  only  one  category  into 
which  you  would  like  your  paper  to  be  scheduled. 

SI  SCIENTinC 

□  Aphercsis  (Preparation,  Therapy  and 
Methods) 

DC  Component  Preparation  and  Storage 

□  Donor  Medical  and  Safely  Issues 

□  Pediatric  Transfusion  Medicine 

□  Plasma  Components  and  Derivatives 

□  Platelet  and  WBC  Antigens  and  Antibodies 

□  Pbielei  and  WBC  Biochemistry  &  Molecular 
Biology 

□  RBC  Antigens  and  Antibodies 

□  RBC  Biochemistry  &  Molecular  Biology 

□  Transfusion  Practice/Clinical  Case  Studies 

Transfusion-Related  Diseases 
and  Complications 

□  Hepatitis  Viruses 

□  HIV.1/2 

□  HTLV-MI 

□  Other  Infectious  Complications 
D  Non-Infectious  Complications 

□  Transplantation 

□  Other 

□  ADMINISTRATION/OPERATIONS 

□  Aphercsis  (Recruitment  and  Management) 

□  Donor  Collection 

□  Donor  Recruitment 

□  Financial  ManagemenVCost  Containment 

□  Management 

□  Management  Information  Systems 

□  Marketing 

□  PersonnePHurmn  Resource  Management 

□  Product  and  Inventory  Management 

□  PuUk  Relations 

□  Quality  Assurance/Risk  Management 

□  Training  and  Education 

□  Regulatory  Affairs 

□  Other 


Please  retype  ti.i.  HEMOSTATIC  PROPERTIES  OF  LYPPHIUZEP 
PTATRTCTfi  TN  TRfiTS  OF  RTfJJ^TNC;  TIMES. - 


MUST  BE  COMPLETED  BY  AUTHOR: 


1 .  Author  would  prefer  an  oral  presenution _ X _ or  a  poster  presenution - Insofar  as  possible,  authors'  wishes  » ill 

he  followed.  However,  final  program  assignment  rests  with  the  respective  committees. 

2.  Has  this  paper  been  accepted  for  publication  or  presentation  at  another  meeting?  □  Yes  K  No  If  yes.  please  specify; 


Any  abstract  that  has  been  published  prior  to  submission  dale  wilt  be  disquaUlied. 

3.  Indicate  if  study  was  supported  by  an  AABB  Foundation  grant.  □  Yes  iX  No  If  yes,  please  specify - 

4.  Abstract  ora)  presentation  meeting  rooms  will  be  supplied  with  a  2*  x  3'  slide  projector  for  your  use.  Video  equipment  is  unavailable. 


